Introduction
The International Health Regulations (2005) (IHR), which entered into force in June 2007, are a legally binding agreement between 194 States Parties, including states that are not Member States of the World Health Organization (WHO). 1 Under the IHR, States Parties are required to notify WHO of "all events which may constitute a public health emergency of international concern". Whether a given event is notifiable is determined using an algorithm: the decision instrument contained in Annex 2 of the IHR. 1 The decision instrument defines an event as notifiable if it satisfies two or more of the following four criteria: (i) the event has a serious public health impact; (ii) the event is unusual or unexpected; (iii) there is a significant risk of international spread; (iv) there is a significant risk of international travel or trade restrictions.
In addition, all cases of smallpox, wild-type polio, novelsubtype human influenza virus infection and severe acute respiratory syndrome (SARS) are "intrinsically" notifiable, without the need to apply the four criteria. Annex 2 of the IHR is designed to heighten the sensitivity of the notification process and thus ensure a timely assessment of and response to critical public health events. 2 The IHR stipulate that each State Party designate an office with which WHO can communicate at all times: the National IHR Focal Point (NFP). The NFPs receive guidance and training from WHO. [2] [3] [4] [5] [6] They are responsible for contacting WHO about notifiable events and WHO recommends that they coordinate the notification assessment process, though they may not themselves be responsible for actually assessing the public health risk. 3 Article 54.3 of the IHR, 1 as well as World Health Assembly resolutions 58.3 7 and 61.2, 8 mandate WHO to conduct studies to review and evaluate the functioning of Annex 2 of the IHR. A 2008 WHO technical consultation recommended that an assessment be carried out to evaluate agreement among NFPs when judging certain described events using Annex 2. 9 The University of Geneva Hospitals' Infection Control Programme in Switzerland was commissioned to carry out this assessment.
Methods

Survey design
The survey exploring NFPs' use of Annex 2 of the IHR was based on several fictitious scenarios that described events devised to represent a wide range of public health risks with a varying likelihood of being considered notifiable. The number of scenarios included was limited to 10 and the vignettes (Box 1) were kept succinct to minimize the time and effort required from participants and to maximize the response rate. Box 2 provides summaries of the 10 scenarios.
For each scenario, six items about the notifiability of the event had to be answered either "yes", "no" or "don't know" (Table 1 ). These items were: the personal opinion of the individuals who responded on behalf of the NFPs about whether Abstracts in ‫,عريب‬ 中文, Français, Pусский and Español at the end of each article.
Objective To investigate the reliability of the public health event notification assessment process under the International Health Regulations (2005) (IHR). Methods In 2009, 193 National IHR Focal Points (NFPs) were invited to use the decision instrument in Annex 2 of the IHR to determine whether 10 fictitious public health events should be notified to WHO. Each event's notifiability was assessed independently by an expert panel. The degree of consensus among NFPs and of concordance between NFPs and the expert panel was considered high when more than 70% agreed on a response. Findings Overall, 74% of NFPs responded. The median degree of consensus among NFPs on notification decisions was 78%. It was high for the six events considered notifiable by the majority (median: 80%; range: 76-91) but low for the remaining four (median: 55%; range: 54-60). The degree of concordance between NFPs and the expert panel was high for the five events deemed notifiable by the panel (median: 82%; range: 76-91) but low (median: 51%; range: 42-60) for those not considered notifiable. The NFPs identified notifiable events with greater sensitivity than specificity (P < 0.001). Conclusion When used by NFPs, the notification assessment process in Annex 2 of the IHR was sensitive in identifying public health events that were considered notifiable by an expert panel, but only moderately specific. The reliability of the assessments could be increased by expanding guidance on the use of the decision instrument and by including more specific criteria for assessing events and clearer definitions of terms. 
Gold standard responses
To obtain an independent assessment of responses to survey items 2-6, seven internationally recognized public health experts recommended by the six WHO regions were invited to complete the survey. The names of the experts are listed in the acknowledgements section. Six of these experts had participated in the 2008 technical consultation on the implementation of Annex 2 of the IHR. 9 A response was accepted as a "gold standard" response if it was supported by at least five members of the expert panel.
Analysis
The degree of consensus among NFPs on a particular survey item was expressed as the proportion of participants who chose the most commonly selected response for that item. The degree of concordance between NFPs and the expert panel was expressed as the proportion of participating NFPs who selected the panel's standard response for that item, where applicable. The degree of consensus or concordance was arbitrarily defined as being high when more than 70% of respondents agreed on a given response. In addition, the degree of concordance between an individual NFP and the expert panel was assessed using a concordance score in which one point was awarded for each notification assessment that matched the "gold standard".
Differences 
Respondents
Half of the individuals who responded on behalf of NFPs were medical doctors and one-third defined themselves as epidemiologists. Twenty-six (18%) reported that they had not applied Annex 2 in the last 
Consensus among NFPs
The results of the NFPs' notification assessments are shown in Table 1 . The overall median degree of consensus among NFPs on whether WHO should be notified (item 6) was 78% (interquartile range, IQR: 55-82). The degree of consensus was high (i.e. > 70%) for six of the 10 scenarios: 1, 2, 3, 7, 9 and 10. For each of the corresponding events, most participating NFPs (median: 80%; range: 76-91) felt that the notification requirement had been met. For the remaining four scenarios, the NFPs' judgements were much more divided (median degree of consensus: 55%, range 54-60). Overall, NFPs judged a median of 7 events (IQR: 6-9) notifiable under the IHR. When the four criteria of the decision instrument were assessed individually, the degree of consensus was found to be high (i.e. > 70% of NFPs provided the same response for a criterion) on 24 of 36 occasions (67%). Application of the four criteria was not required for scenario 7 (i.e. a case of wild-type polio). On 10 occasions (28%), the degree of consensus among NFPs was minimal (i.e. < 60% for the most frequently chosen response). Five of these occasions, in scenarios 1, 2, 3, 5 and 9, concerned the third criterion (i.e. a significant risk of international spread).
Concordance between NFPs and the expert panel
The expert panel considered that events in five scenarios met the requirements for notification under the IHR: scenarios 1, 2, 3, 7 and 9 (see Table 1 ). Most of the NFPs (median: 82%; range: 76-91) concurred with the panel on the notifiability of these events. The median sensitivity of the NFPs in identifying an event considered notifiable by the expert panel was 4 out of 5 (IQR: 4/5 to 5/5). For the four events not deemed notifiable by the expert panel (i.e. in scenarios 4, 5, 6 and 8; Table 1 ), the degree of concordance between NFPs and the panel was considerably lower (median: 51%; range: 42-60). Correspondingly, the median specificity of the NFPs in identifying an event not considered notifiable by the expert panel was 2 out of 4 events (IQR: 1/4 to 3/4), which was significantly lower than the sensitivity (P < 0.001). Finally, for scenario 10 (i.e. a foot-and-mouth disease outbreak), there was a high degree of consensus among NFPs (i.e. 78% for notification), but disagreement among expert panel members.
The expert panel gave a clear opinion on whether or not an individual assessment criterion was fulfilled on 27 of 36 occasions (75%): on 11 occasions, individual criteria were considered fulfilled by the expert panel, while on 16 occasions they were considered "not met". On the remaining nine occasions (25%), there was no clear majority among panel members (Table 1) . For the 11 occasions on which criteria were considered fulfilled by the expert panel, most NFPs concurred (median: 81%; range 59-97); on nine of those 11 occasions, more than 70% of NFPs agreed. For the 16 occasions on which criteria were not considered fulfilled by the expert panel, the median proportion of NFPs concordant with the panel was 74%, but responses were highly variable (range: 14-96%). Overall, more than 70% of NFPs agreed with the expert panel on their judgment using the decision instrument criteria in 18 of 36 occasions (50%).
Application of Annex 2 of the IHR
According to Annex 2 of the IHR, events that "meet any two of the four criteria (I-IV) in the algorithm" are notifiable to WHO. The seven members of the expert panel adhered to this rule in their notification assessments wherever it was applicable (i.e. in all scenarios except scenario 7).
In contrast, 64% of NFPs disregarded this rule at least once and this affected 15% of all individual NFP notification assessments. For all scenarios except scenario 7, two or more criteria were considered fulfilled by 71% of the NFPs, but only 66% deemed the events to be notifiable under the IHR, while only 62% considered that the events should be notified to WHO solely on the basis of the respondents' personal judgment (P < 0.001 for all comparisons by McNemar's test). If all events for which two or more criteria were considered fulfilled were regarded as notifiable, the specificity of the NFPs' assessments would have been significantly lower (median: 1 out of 4; IQR: 1/4 to 2/4; P < 0.001), but the sensitivity would not have been significantly higher.
Concordance score
For the nine scenarios (i.e. scenarios 1-9) on which the expert panel expressed a clear opinion on notifiability under the IHR, the mean concordance score achieved by individual NFPs was 6.19 (standard deviation: 1.33). Univariate analysis showed a significant association between the concordance score and both gross national income (P = 0.04) and self-reported frequency of use of Annex 2 (P = 0.015). The corresponding levels of significance of these two variables found on multivariate analysis were P = 0.03 and P = 0.005, respectively. However, the two variables alone explained only 15% of the observed variation in concordance score, which suggests that other unmeasured factors may have had a more important effect.
Discussion
The survey was completed by NFPs from nearly three-quarters of the States Parties to the IHR (2005). This suggests that there is considerable interest among NFPs in Annex 2 of the IHR and bears witness to the excellent support provided by WHO regional and country offices in implementing the survey. Although the degree of consensus between NFPs in assessing the 10 scenarios was variable, comparison with the "gold standard" responses provided by the expert panel showed that the sensitivity of the notification assessment process when used by NFPs to identify events considered notifiable by the expert panel was quite high. In contrast, the specificity was only moderate.
The scope of the IHR is intentionally broad and non-specific, which is a major strength that makes the IHR future-proof against new and unforeseeable threats. 10 At the same time, the lack of specificity of the decision instrument in Annex 2 leaves considerable room for users' perceptions, experience and knowledge to have an influence. Consequently, the disagreement observed between NFPs in assessing some events should not be surprising.
The level of agreement tended to be high when the implications of an event were "obvious" and could be judged using common sense. Examples of survey items that were not subject to dispute are the seriousness of drinking water being heavily contaminated by arsenic 11 (scenario 2), the seriousness and unusualness of an infection that causes symptoms similar to SARS and results in deaths among health-care workers 12 (scenario 1), and the absence of the risk of international spread or of international travel and trade restrictions due to accidental blast and burn injuries (scenario 8).
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The level of agreement was lower when the applicability of the criteria was debatable in the absence of more detailed guidance. Thus, the NFPs disagreed on whether the moderate increase in dengue cases described in scenario 5 or the footand-mouth disease outbreak detailed in scenario 10 should be considered as posing a serious public health threat or not (i.e. the first criterion). The seriousness of the dengue scenario depends in part on how much the incidence increases. 13 Consequently, a complete consensus on this criterion would only be achieved by defining epidemiological thresholds for seriousness. Foot-and-mouth disease was considered a notifiable event by many NFPs and even by some members of the expert panel, even though human cases of this animal disease are a rarity.
14 Annex 2 may not be clear enough about how it should be applied to animal diseases. There was also a lack of consensus among NFPs and expert panel members on whether the local emergence of panresistant Klebsiella pneumoniae infection (scenario 4) was unusual or unexpected (i.e. the second criterion). The phenomenon of increasing antimicrobial resistance could, somewhat cynically, be called expected, 15 but this particular scenario is unusual at present. 16 Interestingly, the decision on whether the event in scenario 4 was notifiable hinged on the applicability of the second criterion, as most participants considered it as serious.
Agreement was also limited on the use of the third criterion: a significant risk of international spread. Scenario 1 (i.e. pneumonia with deaths among health-care workers) could represent the beginning of an outbreak of a viral infection that causes symptoms similar to SARS, with a clear potential for global spread. 12 However, the examples given in the second part of Annex 2 put more weight on the circumstances of the event than on the known or expected properties of the disease agent (e.g. transmissibility) and suggest that only an imminent risk of spread is significant for the purposes of the IHR. 1 The variability in the responses given when applying the fourth criterion in scenarios 1, 3 (i.e. HIV drug failure) and 9 (i.e. ochratoxin A in wheat) may in part be explained by the additional level of complexity introduced by the need to assess the risk of international travel or trade restrictions, which may be heavily influenced by political considerations.
These examples illustrate that users of Annex 2 have a considerable amount of freedom in judging events. In the present study, for example, the rule that the fulfilment of two criteria should lead to notification was not strictly followed. We found indications that the appropriate use of Annex 2 might increase the likelihood of certain events being notified to WHO: 66% of events were deemed notifiable under the IHR, while 62% were considered notifiable on the basis of personal judgment alone.
In accordance with the recommendations of the WHO technical consultation, 9 the principal aim of this study was to assess the reliability of the responses given by public health professionals involved in the IHR notification process at the national level when applying Annex 2 of the IHR. In addition, we explored the validity of the assessments by reference to "gold standard" responses. Overall, the findings suggest that, in the hands of professionals, Annex 2 is a sensitive instrument for identifying events that are notifiable to WHO under the IHR. In contrast, a recent WHO audit revealed that, in practice, NFPs "are not yet a major source of early information to WHO on events". 6 Our findings indicate that this is unlikely to result from a malfunctioning of Annex 2 but instead may be due to barriers within countries. These barriers may include inadequate surveillance infrastructure or a poor flow of information within countries, perhaps resulting from limited resources or the administrative structure. 17 In addition, political and economic considerations may also play a role. 18, 19 These considerations had already been recognized as important obstacles to reporting under the previous version of the IHR. 19 Limitations First, to some extent, this survey is a theoretical exercise since the results tell us only what respondents think should be notified under the IHR, not what would be notified in practice; for example, notification may depend on how much relevant information is available to NFPs or on political considerations. The sensitivity of the notification assessment process observed in this survey could have been increased by a social desirability bias, as participants may have felt that it was more acceptable to make an unnecessary notification than not to notify an event. Second, the condensation of real-life events into short fictitious scenarios necessarily involves a high degree of simplification. For example, real events develop over time and have to be re-assessed at intervals. It would be difficult for a global survey to reflect this. Moreover, the notification assessment process in the present study may also have been simplified because fewer individuals may have been involved than under real-life conditions. Third, the number of scenarios had to be limited to 10 to make the survey manageable for participants. Although the aim was that the scenarios should cover a large variety of public health risks, the selection may not be representative of the risks encountered in the real world. Fourth, NFPs may not necessarily play the key role in the risk assessment of an event occurring within the territory of a given IHR State Party. Assessment may involve decisionmakers based outside the NFP, 2,9 such as other public health experts within the country or at WHO, individuals from governmental agencies not normally involved in health matters, or politicians. Moreover, depending on the nature of the event, fundamentally different stakeholders may be involved in the notification assessment process. Ideally, all these individuals and organizations should have been involved in responding to this survey, but the practical barriers to their systematic inclusion were deemed too high. Therefore, the survey was addressed to the NFPs, the only national bodies that could be clearly identified and contacted by WHO. Fifth, due to the anonymous nature of the survey we do not know whether the answers we received from NFPs represent the views of individual risk assessors within the NFP, of the entire NFP team or of a group of collaborators that included national experts outside the NFP. Sixth, although a response rate of 74% was achieved, our findings may have been affected by a non-response bias. Finally, the "gold standard" proposed in this study cannot claim to provide responses that are universally correct or applicable to all settings.
Implications
The low specificity of the notification assessment process in Annex 2 when used ММСП было предложено воспользоваться инструментом принятия решений, содержащимся в Приложении 2 ММСП, чтобы определить, следует ли уведомлять ВОЗ о 10 вымышленных событиях в области общественного здравоохранения. Группа экспертов оценивала, является ли каждое из событий предметом обязательного уведомления. Уровень единодушия между НК и единогласия между НК и группой экспертов считался высоким, если более 70% соглашались принять ответные меры. Результаты В общей сложности ответы получены от 74% НК. Медианный уровень единодушия между НК в отношении принятия решений об уведомлении составлял 78%. Он был высоким для шести событий, которые, по мнению большинства, подлежали обязательному уведомлению (медиана: 80%; диапазон: 76-91), а для остальных четырех событий -низким (медиана: 55%; диапазон: 54-60). Уровень единогласия между НК и группой экспертов был высоким для пяти событий, которые, по мнению группы экспертов, подлежали обязательному уведомлению (медиана: 82%; диапазон: 76-91), а для событий, которые не были признаны подлежащими уведомлению, был низким (медиана: 51%; диапазон: 42-60),. НК выделяли события, подлежащие уведомлению в большей степени проявляя чувствительность, чем специфичность (P < 0.001). Вывод Будучи использованной национальными координаторами, схема оценки уведомлений, предусмотренная Приложением 2 ММСП, была чувствительной к выявлению событий в области общественного здравоохранения, которые группа экспертов считала предметом обязательного уведомления, но лишь в умеренной степени была специфичной. Надежность оценок можно повысить, если расширить руководство по использованию данного инструмента принятия решений и предусмотреть более конкретные критерии оценки событий и более четкие определения терминов.
Resumen ¿Debería notificarse este suceso a la Organización Mundial de la Salud? Fiabilidad del proceso de evaluación de las notificaciones de sucesos al Reglamento Sanitario Internacional
Objetivo Investigar la fiabilidad del proceso de evaluación de las notificaciones de episodios incluido en el Reglamento Sanitario Internacional (RSI) de 2005. Métodos En 2009, se propuso a 193 Centros Nacionales de Enlace (CNE) la utilización del instrumento de decisión incluido en el Anexo 2 del RSI para determinar cuáles de los 10 acontecimientos ficticios de salud pública debían notificarse a la OMS. Un grupo de expertos evaluó la perceptibilidad de cada suceso de manera independiente. El grado de consenso entre los CNE y de concordancia entre los CNE y el grupo de expertos se consideró alto cuando coincidían más del 70% en una respuesta. Resultados En total respondió el 74% de los CNE. El grado medio de consenso entre los CNE sobre las decisiones de notificación fue de un 78%. Resultó alto para los seis acontecimientos considerados como notificables por la mayoría (media: 80%; intervalo: 76-91) pero bajo para los cuatro restantes (media: 55%; intervalo: 54-60). El grado de concordancia entre los CNE y el grupo de expertos fue elevado para Résultats En tout, 74% des PFN ont répondu. Le degré moyen de consensus parmi les PFN sur les décisions de notification était de 78%. Il était élevé pour les six événements considérés comme étant notifiables par la majorité (moyenne: 80%; éventail: 76-91), mais comme étant faible pour les quatre restants (moyenne: 55%; éventail: 54-60). Le degré de concordance entre les PFN et le groupe d'experts était élevé pour les cinq événements jugés comme étant notifiables par le groupe (moyenne: 82%; éventail: 76-91), mais comme étant faible (moyenne: 51%; éventail: 42-60) pour ceux qui n'étaient pas considérés comme étant notifiables. Les PFN ont identifié les événements devant être notifiés avec plus de sensibilité que de spécificité (P < 0,001). Conclusion Lorsqu'il était utilisé par les PFN, le processus d'évaluation de la notification figurant à l'annexe 2 du RSI était sensible à l'identification d'événements de santé publique considérés comme devant être notifiés par un groupe d'experts, mais il n'était que modérément spécifique. La fiabilité des évaluations pourrait être accrue par une généralisation des recommandations sur l'utilisation de l'instrument de décision et par l'ajout de critères plus spécifiques en matière d'évaluation des événements et des définitions terminologiques plus claires. los cinco sucesos que el grupo de expertos consideró como notificables (media: 82%; intervalo: 76-91) pero bajo para aquellos casos que no consideraron notificables (media: 51%; intervalo: 42-60). Los CNE identificaron los sucesos notificables con una mayor sensibilidad que especificidad (p < 0,001). Conclusión Cuando los CNE utilizaron el proceso de evaluación de notificaciones incluido en el Anexo 2 del RSI, este resultó ser sensible para identificar los acontecimientos de salud pública que un grupo de expertos consideró notificable, aunque con una especificidad moderada. La fiabilidad de las evaluaciones podría aumentar si se ampliara la orientación sobre el uso del instrumento de decisión y si se incluyeran criterios más específicos para evaluar los sucesos y las definiciones de los términos fueran más claras.
